The release of Cdc14 from the nucleolus occurs in two waves in early and late anaphase, controlled by the FEAR and MEN pathways, respectively. Two new papers report the localisation at the spindle pole body of the Cdc14 released in early anaphase and, surprisingly, show that the two pulses of released Cdc14 have opposite effects on MEN activation. Importantly, Pereira et al.
Early Anaphase Release (FEAR) network [10] . It is important to note that FEAR-dependent release of Cdc14 is neither sufficient nor essential for the exit from mitosis. Moreover, in an MEN conditional mutant held at the restrictive temperature, Cdc14 is resequestered into the nucleolus after the early release in anaphase. What triggers this relocalisation remains a mystery, as does the ultimate physiological function of the FEAR network.
Two exciting new studies [11, 12] have confirmed the Cdc5-dependent, early anaphase release of Cdc14, and taken the story into intriguing new territory. By analysing Cdc14 localisation in living cells, both groups have independently shown that the pool of Cdc14 released in early anaphase localises to the SPBs. The two groups disagree, however, on the role of the MEN in this event. The experiments are complicated by the necessary use of conditional, temperature-sensitive mutants, as the MEN components are essential for viability. Yoshida et al. [12] used a semi-restrictive temperature for technical reasons and conclude there is an MEN requirement, whereas using a more restrictive temperature, Pereira et al. [11] found clear MEN-independence. In either case, it remains unclear how this precise targeting of Cdc14 to the SPBs is achieved.
Importantly, Pereira et al.
[11] went on to show that Cdc14 interacts in vitro and in vivo with both Bfa1, the GAP component, and also Tem1 itself. Moreover, SPB localisation of Cdc14 was lost in a bfa1 deleted strain, but not in a tem1 deleted strain, leading to the conclusion that it is the Bfa1-Bub2 GAP complex that is primarily responsible for Cdc14 localisation to the SPB. Bfa1 is a phosphoprotein, and its phosphorylation state is cell-cycle-dependent, reaching a maximum in late anaphase and becoming abruptly dephosphorylated roughly coincident with mitotic exit [9] . Rather strangely in view of this, the association of Cdc14 with Bfa1 at the SPB in early anaphase does not lead to detectable dephosphorylation of Bfa1 -at least at this stage of the cell cycle. This is intriguing, because Pereira et al. [11] also clearly showed that the dramatic Bfa1 dephosphorylation, observed in late anaphase after full MEN activation, is actually due to the phosphatase activity of Cdc14. Phosphorylated Bfa1 is thus both an in vitro and in vivo substrate for Cdc14, but it is fully dephosphorylated by Cdc14 only in late anaphase. What restrains Cdc14 from dephosphorylating Bfa1 as soon as they associate is not clear. The Cdc14 released by the FEAR is active and able at least to dephosphorylate Cdc15 [10] . It is possible that Bfa1 in early anaphase is not yet accessible to the phosphatase activity of Cdc14, or that Cdc14 is only partially active (although the inhibitor Net1 does not appear to follow Cdc14 to the SPBs). Alternatively, the presence of active kinases could be opposing the phosphatase activity of Cdc14, or Cdc14 may have some other effect on Bfa1-Bub2 function.
So why exactly does Cdc14 co-localise with the MEN components at the SPB? Pereira et al. [11] demonstrated, at a cellular level, that in fact Cdc14 increases the activity of the MEN pathway. As an indicator of MEN activity, they followed the localisation of Mob1, the Dbf2 partner, which is normally present on the SPB in the mother cell and becomes associated to the daughter SPB once the MEN is activated [13] . Using this elegant tool, they observed that Mob1 localised to the daughter SPB only weakly in a cdc14-2 strain arrested at telophase, but it became predominant there when BUB2 was also deleted. Bearing in mind that Bub2 is a negative regulator of Tem1 and therefore of the MEN as a whole, this indicates that the absence of Cdc14 causes a reduction in MEN activity.
In conclusion, it appears that Cdc14 is released from the nucleolus in two separate stages of the cell cycle by two different pathways (Figure 1 For much of the cell cycle, the Cdc14 phosphatase is sequestered in the nucleolus, where it is kept inactive through interaction with the anchor protein Net1. During early anaphase a fraction of Cdc14 dissociates from Net1 and is released from the nucleolus by a mechanism which requires the function of the FEAR network. This circuit comprises the separin Esp1, Slk19, Spo12 and the polo-like kinase Cdc5; however, the exact relationship between these components remains unresolved. Direct phosphorylation by Cdc5 of the Cdc14-Net1 complex may play a role in Cdc14 early release, as Cdc5 activity at least in vitro can promote their disassociation [20] . The released Cdc14 localises to the SPB mostly through association with Bfa1, but it also interacts with Tem1. The combination of Cdc5 mediated phosphorylation of Bfa1 and Cdc14 function at the SPB leads to a full activation of the MEN by a mechanism not yet fully understood; it remains to be determined whether the phosphatase activity of Cdc14 is required for this event. In turn, activation of MEN promotes the complete release of Cdc14 from the nucleolus in late anaphase/telophase. This allows Cdc14 to reach and dephosphorylate its targets in the nucleus and cytoplasm such as Sic1 and the APC specificity factor Hct1, ultimately leading to inactivation of mitotic kinase. Interestingly, the SPB-associated Cdc14 promotes Bfa1 dephosphorylation thereby activating the GAP activity of Bub2-Bfa1, which subsequently leads to inactivation of the MEN. Thus, Cdc14 plays dual roles in exit from mitosis as it is both required to activate the MEN and then again later for its inactivation. For simplification, red shadow represents active whereas blue indicates inactive components. is not yet clear [9] . It is also possible that Cdc14 may act directly on Tem1, although there is no evidence that Tem1 is a phosphoprotein. Alternatively, it is conceivable that the phosphatase activity of Cdc14 may not be required for the proposed partial activation of the MEN following Cdc14 release in early anaphase. To this end, Bfa1 has been shown to affect Tem1 function independently of Bub2; in particular, it seems that Bfa1 could have a GAPindependent inhibitory role, probably by competition with Cdc15 for Tem1 binding [15] . A possible hypothesis is that the FEAR-released Cdc14 is able to displace Bfa1 from Tem1, thus allowing Cdc15 to interact with Tem1. Consistent with this, the interaction between Cdc14 and Tem1 does not depend on Cdc14 phosphatase activity [11] . To confirm this hypothesis it will be vital to clarify if the phosphatase activity of Cdc14 is essential for its FEAR-dependent role.
A critical issue is the extent to which the budding yeast studies inform us of events in late mitosis in human cells. The likelihood of some conservation at least is increased by the identification in fission yeast of a Cdc14-related protein, Clp1/Flp1, which localises to the SPB together with the entire mitotic exit network, known as the Septation Initiation Network (SIN) (reviewed in [16] ). Regarding mammalian cells themselves, the most encouraging evidence for conservation is a protein with substantial homology to Cdc14 which localises to the centrosomes, although not to the nucleolus [17, 18] . One further prominent difference from the budding yeast system is that the SIN primarily controls cytokinesis and seems to have a minor role at best in mitotic kinase inactivation. Nevertheless recent data suggest that MEN function is implicated in cytokinesis also in budding yeast [9, 13, 19] . It seems very likely that the elucidation at the molecular level of the double role of Cdc14 in anaphase will help us to a thorough understanding of the temporal regulation of the exit from mitosis.
